A downstream kinase of the mammalian target of rapamycin, p70S6K1, regulates human double minute 2 protein phosphorylation and stability.
Human double minute 2 (HDM2) is an oncoprotein overexpressed in many human cancers. HDM2 expression is regulated at multiple levels in cells. Phosphorylation of HDM2 plays an important role in its post-translational regulation. In this study, we have shown that the phosphatidylinositol 3-kinase (PI3K) inhibitor, LY294002, and the mammalian target of rapamycin (mTOR) inhibitor, rapamycin, have similar effects on the inhibition of HDM2 phosphorylation and protein turnover. Rapamycin inhibited p70S6K1, but not AKT activation, indicating that rapamycin affects HDM2 phosphorylation via an AKT-independent mechanism. Rapamycin also decreased HDM2 protein stability. Knockdown of p70S6K1 by a p70S6K1 siRNA resulted in the inhibition of HDM2 phosphorylation and a decrease in HDM2 protein turnover. Overexpression of p70S6K1 enhanced HDM2 phosphorylation and led to an increase in HDM2 protein turnover. Our results suggest that p70S6K1 regulates turnover of HDM2 protein for cancer development.